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Architectures
High level implementation of system
Takes in to account:

Final control devices
Physical Environment
Constraints on physical design
R-M-D
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RMD – Redundancy Multiplicity Diversity

Three elements of the architecture are used to achieve 
the required safety integrity level
Redundancy – is the use of identical safety functions to achieve a high safety 
reliability

Multiplicity - is the use of multiple shutdown paths or protection devices

Diversity – is the use if different types of devices to reduce the probability that 
multiple or redundant devices can be affected by common failure modes.
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RMD
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1oo2 Block Diagram
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Comparison of Architectures used in 
Machinery Industry

S T S A R C E S
Standards for Safety Related Complex Electronic 
Systems



© K Mahoney/S. Prior
2002-2004

USPAS
June, 2004

Comparison of 
architectures from 
STARCES
Attempt to reconcile 
IEC61508 and 
machine standard 
EN954

S T S A R C E S
Standards for Safety Related Complex Electronic 
Systems
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Sample Architectures for SIL 2/3
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CIP Safety Net

CIP=Common Industrial Protocol
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Actuator Sensor Interface

D0 = sensor 1

D1 = sensor 2

D2 = actuator 1

D3 = actuator 2

P0 

up to 4 sensors
or/and

4 actuators
energy

AS-Interface
Slave IC

1 module
enclosure

one connection

Watchdog

Courtesy of ASI International Foundation 
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D0 = switching

D1 = warning

D2 = enable

D3 = testing

P0 = timer

P1 = inverting

P2 = distance

P3 = special function

Sensor
or

Actuator

energy

AS-Interface
Slave IC

one enclosure

one connection

Courtesy of ASI International Foundation 
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